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© Universally adjustable bed. 



© Bed, in particular a hospital bed, provided with a 
frame (1) for supporting a mattress holder (2) divided 
into sections and adjustable into different positions 
by an electric motor (4), a support structure bearing 
the frame (1) and having at least one pair of castor 
wheels (10) which are height-adjustable relative to 
the frame (1), wherein the or each pair of castor 
wheels (10) is arranged on the end of a supporting 



member (12) provided with an electric motor (20) for 
changing the angular position and/or length of the 
supporting member (12), whereby an exceptionally 
rapid adjustment to for instance a trendelerburger 
position can be achieved, an ergonomic bed for 
nursing staff is obtained and decubitus for the pa- 
tient is prevented. 
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The invention relates to a bed, in particular a 
hospital bed, provided with a frame for supporting 
a mattress or the like, a support structure bearing 
the frame and having at least one pair of castor 
wheels which are height-adjustable relative to the 
frame. 

With beds of the type described in the pre- 
amble, in particular hospital beds, it is known to 
change the position of the mattress such that a 
trendelerburger position or anti-trendelerburger po- 
sition can be obtained to place the patient in the 
correct position for his therapy. The mattress can 
- also be placed in folded position to prevent bed- 
sores in the different lying positions. The invention 
has for its object to construct a bed as stated 
• above such that adjusting the bed is facilitated, the 
treatment of the patient takes place more er- 
gonomically for the nurse, the control for the ad- 
justment of the bed can if necessary take place 
using computers, whereby the desired positions 
can be reached rapidly, and the bed moreover 
becomes easily manoeuvrable. 

The bed according to the invention is distin- 
guished in that the or each pair of castor wheels is 
arranged on the end of a supporting member pro- 
vided with an electric motor for changing the an- 
gular position and/or length of the supporting mem- 
ber. 

Adjustment of the supporting member by 
means of an electric motor ensures that the bed 
can be placed at different heights without the mat- 
tress support having to be adjusted. The trendeler- 
burger position or anti-trendelerburger position can 
be reached easily by adjusting to the correct mea- 
sure the height difference of the supporting mem- 
bers or the difference in the angular position of the 
supporting members. 

By applying two or more motors per bed which 
are operated simultaneously or independently of 
each other, a particularly rapid adjustment of the 
bed can be obtained. 

In one embodiment of the invention the length 
of the supporting member is constant, wherein the 
associated electric motor serves to change the 
length of a shore element arranged between the 
supporting member and the bed frame. 

In a particular embodiment the support element 
on the end remote from the castor wheel is slidable 
along a guiding of the frame and a second shore 
element is arranged on which the electric motor 
supports, this such that with a small change in 
length of the first shore element a large angular 
rotation of the support element takes place where- 
by the desired bed adjustment is rapidly obtained. 
The wheels can moreover be moved straight up 
and downward relative to the frame so that the 
distance between the pairs of wheels does not 
change and the bed will not undergo any horizontal 



displacement. 

Above mentioned and other features of the 
invention will be elucidated further in the figure 
description of an embodiment hereinbelow. In the 
5 drawing: 

Fig. 1 shows a standing side view of a bed 
according to the invention, 
fig. 2 shows a standing front view of the bed 
according to fig. 1 , 
70 fig. 3 shows a top view of the bed according to 
fig. 1 and 2, 

fig. 4 shows a perspective view of a bed accord- 
ing to the invention provided with an improved 
mattress holder, 

75 fig. 5 shows a standing side view, partially in 
cross-section, of a castor wheel suitable for a 
bed according to the invention, 
fig. 6 shows an exploded view of a manually 
operated keyboard for controlling the different 

20 electrical functions in the bed according to the 
invention. 

The bed shown in the drawing comprises a 
frame 1 constructed from suitable profiles, for ex- 
ample tubular profiles, which frame serves to sup- 

25 port a tray-like mattress holder 2 in which is ac- 
commodated a mattress 3. The tray-like mattress 
holder 2 consists of a number of mutually hin- 
geable parts, four parts in the embodiment shown 
here, whereby it is possible to place the mattress 

30 in the position indicated by the broken line a. The 
adjustment of the mattress holder 2 can take place 
manually or with an electric motor 4 which is ar- 
ranged on the underside of the frame 1 . This motor 
is coupled to two transverse shafts 5 which are 

35 mounted in the frame 1 and onto which are fas- 
tened pivot arms 6 which engage onto the under- 
side of the mattress holder 2. 

Any adjustment embodiment is possible within 
the scope of the invention. 

40 The frame 1 is supported according to the 

invention by two pairs of castor wheels 10, wherein 
each pair is mutually connected by a transverse 
beam 11, see fig. 2, which forms part of the sup- 
porting member 12 which consists of two arms 13 

45 which extend mutually parallel. Here the arms 13 
are pivotally coupled at the lower end to the beam 
11 and embodied at the other end with a sliding 
sleeve 14 which is slidable parallel to the underside 
of the frame 1 along a guide rod 15. 

so The middle of the arm 13 is provided at 16 

with a rotation point onto which an angle lever 17 
connects pivotally. The other end of the angle lever 
17 is pivotally coupled at 18 to the underside of the 
frame 1. 

55 Arranged at 19 in the bend of the angle lever 

17 is the pivot point of the housing of an electric 
motor 20 which is extended on the other end with a 
threaded rod 21 which is pivotally connected at 22 
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to the frame 1 . The electric motor 20 and threaded 
rod 21 herein function as first shore element and 
the angle lever 17 as second shore element neces- 
sary for adjusting respectively the arm 13 and the 
support structure 12 relative to the frame 1. 

It is noted that the arm 1 1 is held in the correct 
position relative to the frame 1 by means of a 
coupling rod 25 which extends along the arm 13 
and which is pivotally connected on one side to the 
beam 11 and on the other side to a triangular 
coupling plate 26. At the other angular point the 
coupling plate 26 is rotatable at 16 relative to the 
arm 13, wherein the third angular point is coupled 
to a second coupling rod 27 which is pivotally 
arranged on the lower end of the frame. The beam 
11 with the castor wheels 10 hereby retains the 
same vertical position in all adjustment positions of 
the frame 1 . 

The adjustment of the bed by means of the 
motors 20, two of which are arranged in the em- 
bodiment shown here for both the left and right- 
hand pair of castor wheels 10, takes place as 
follows. 

By extending the threaded rod 21, which be- 
comes possible by energizing electric motor 20, 
the distance between the points 22 and 19 is 
enlarged, whereby the point 16 will move away 
from the frame 1 . This movement causes the slid- 
ing bush 14 to slide along the guide rod 15 in the 
direction of the outer end of the frame 1 , whereby 
the angular position of the arm 13 relative to frame 
1 changes and the pair of castor wheels 10 move 
away from the frame. This results in a raising of 
frame 1 in relation to the ground. When the thread- 
ed rod 21 is shortened a reverse movement takes 
place and frame 1 descends in relation to the 
ground. It is herein noted that with an equal dis- 
tance between the rotation points 16-18 and be- 
tween rotation point 16 and castor wheel 10 the 
castor wheel moves straight under the frame which 
does not then undergo any horizontal displace- 
ment. 

The adjustment obtained with the construction 
shown enables continuous adjustment of frame 1 
from 29 cm to 91 cm above the ground. 

By simultaneously operating the motors 20 it is 
possible to carry the frame 1 parallel to itself from 
a low to a high position or vice-versa, wherein the 
horizontal position of the frame 1 does not change. 
By variably energizing motors 20 it is possible to 
carry the frame 1, and thereby the mattress, into 
respectively a trendelerburger position and an anti- 
trendelerburger position without manual interven- 
tion being necessary. 

With the embodiment shown here it is possible 
to give the frame 1 a considerably narrower form 
than is normal relative to the mattress holder, for 
example 350 mm wide. This offers the advantage 



that nursing staff can reach the patient more easily, 
because the mattress as it were protrudes over the 
side of the support frame. The lifting distance for 
the nursing staff is hereby short and work can be 

5 done on the bed in sitting position as if it were a 
table, see end view in fig. 2. A particularly er- 
gonomically sound work area is hereby created. 

It is further noted that the frame 1 is formed at 
both ends such that an upward inclining portion 30 

70 is obtained which serves inter alia to support two 
bracket-like end pieces 31, which enable gripping 
of the bed by hand and manoeuvering thereof 
without touching the mattress holder 2. 

It is also noted that the castor wheels 10 are 

75 embodied as swivel castors which are rotatable 
about a vertical rotation axis b-b relative to the 
beam 11. 

By means of a schematically designated hy- 
draulic or pneumatic pipe system 35 it is possible 

20 to simultaneously block all the wheels with a cen- 
tral control, see handle 36, whereby the bed is 
immobilized. 

It is noted that the castor wheels can be bloc- 
ked electrically, as depicted in fig. 5, the further 

25 explanation thereof will follow herebelow. 

Finally, it is noted that the top end of the 
upward inclining piece 30 of frame 1 is provided 
with a support block 32 provided with two bores 33 
in which can be placed accessories such as a 

30 headboard and/or footboard. Removable anti-fall 
rails can be arranged between headboard and/or 
footboard on both sides of the mattress holder. 

Fig. 4 shows an alternative embodiment 
wherein the frame 1 and both supports 12 prac- 

35 tically correspond in design and function with the 
bed of fig. 1. The same components are des- 
ignated with the same reference numerals. 

In this embodiment the guide rod 15 is omitted 
and replaced here by a U-shaped inward pointing 

40 guide gutter 15', in which a wheel 14' of the 
supporting member 13 is guided. 

The embodiment in fig. 4 is further distin- 
guished by an improved mattress holder 2. This 
consists of three tub-like elements 40, 41 and 42 

45 which are hingedly connected to each other. The 
hinge elements 43 and 44 respectively are chosen 
such that the pivot axes A-A and B-B respectively 
lie higher than the bottom of the tub-like elements 
40-42, so that during a pivoting movement of these 

so elements the rotation takes place around the natu- 
ral line of pivot of respectively the hip of the patient 
and the knee joint thereof. The patient hereby 
experiences no unpleasant movements relative to 
the supporting mattresses, which gives less cause 

55 for decubitus. 

The adjustment of the mattress holder portions 
40-42 is possible in various ways, but will be fur- 
ther elucidated below with reference to fig. 4 as a 
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particular embodiment. The foot end portion 42 of 
mattress holder 2 is hingedly coupled at 45 to the 
frame 1. The other end of the foot portion 42 is 
supported by a link construction 46 consisting of 
two arms, the upper of which is hingedly coupled 
on the underside to the holder 42 and the lower of 
which is supported hingedly at 47 on the support 
plate 48 of frame 1 . The rotation points of both link 
elements 46 are mutually connected by a coupling 
rod 49 onto which engages a pull-push rod 50. The 
other end of pull-push rod 50 is connected to the 
threaded rod 51 of an electric motor 52. 

The tray-like portion 40 for the head end is 
fixedly connected at a distance from the pivot line 
A-A to a lever 53, the free end of which is hingedly 
* supported at 54 on the pull-push rod 50. 

By displacing threaded rod 51 in lengthwise 
direction of the frame 1 by energizing the motor 52 
in the one or other sense, the link construction 46 
will be straightened to a greater or lesser degree, 
whereby the foot end portion 42 of the tray-like 
mattress holder 2 will assume a more or less 
slanting position. Because it hinges on rotation 
points 45 the centre tray-like portion 41 is carried 
along automatically, this being supported by the 
pivot points 43 of the head end portion 40. This 
latter is supported by the lever 53 whereby it 
assumes a steeper position than the foot end por- 
tion 42, and the sitting position can be reached as 
shown in fig. 4. The energizing of motor 52 in the 
reverse sense produces a fully straightened posi- 
tion of the tray-like portions 40-42 so that the 
patient thus comes into the lying position. 

Turning now to fig. 5 the castor wheels 10 can 
be blocked electrically. Therefore the housing 60, 
in which the castor wheel itself is rotatably received 
according to common art, is provided with a bail 
bearing 61 connected to the cross beam 1 1 of the 
bed. Said cross beam 11 is provided with an ori- 
fice, in which a bushing 62 snugly fits, the down- 
wardly extending portion 63 also supports the ball 
bearing 61. So the bushing 62 and the inner ring of 
the ball bearing 61 can be considered as part of 
the main frame of the bed. 

The bushing 62 serves as a support for a 
motor and motor reductor part 64, 65, the driving 
shaft 66 of which is provided with a helical screw 
thread. Said shaft is co-operating with a hexigonal 
body 67 provided with an inner helical screw 
thread. Underneath said hexigonal body 67 a ball 
68 is received in a recession in the lower extremity 
of said hexigonal body 67. 

Furthermore a hexigonal stem 69 is arranged 
co-axially underneath said hexigonal body 67, 
which stem is provided with a locking disc 70. 

The housing 60 of the castor wheel 10 is 
provided with a break arm 71 , the one extremity of 
which is pivotably connected to the inner wall of 



108 A2 6 



the housing 60, said break arm extending partly 
around the periphery of the wheel 10 and partly 
horizontally therefrom. The horizontal extending 
portion 72 of the break arm 71 is provided with a 

5 support surface 73, co-operating with the lower 
surface 74 of the locking disc 70. Preferably the 
lower surface 74 is provided with dents or the like, 
co-operating with corresponding dents on the up- 
per surface 73 of the break arm 72. 

io The break system according to fig. 5 works as 

follows: 

By powering the motor 64, the shaft 66 will 
rotate in one direction in a lower RPM than the 
motor RPM due to the reduction transmission 65. 

15 The rotation of the shaft 66 provokes a lowering of 
the hexigonal body 67 urging the stem 69 down- 
wards and urging the locking disc 70 on the upper 
surface 73 of the break arm 72. Therefore the 
break arm 72 will contact the periphery of the 

20 wheel 10, so blocking the rotation of the castor 
wheel 10. Moreover, the swivelling movement of 
the castor wheel 10 is also blocked due to the fact 
that the dents of the lower surface 74 of the disc 
70 will contact the dents in the upper surface 73 of 

25 the break arm 72, so blocking a movement of the 
break arm 72 around the swivel axis A-A in fig. 5. 

In this way by powering the motor 64 in one 
sense the rotation and the swivelling motion of the 
castor wheel 10 is blocked. The break action can 

30 be released by powering the motor 64 in a reverse 
sense so releasing the contact between the locking 
disc 70 and the break arm 71. 

Fig. 6 depicts a keyboard, which is manually 
operatable by the bed ridden patient and the nurs- 

35 ing personnel as well. 

Therefore the keyboard is devided in two parts, 
the main part is connected by an electric cable to 
the electrical bed control means for controlling the 
different functions of the bed position and the lock- 

ao ing of the castor wheels for instance. 

However, the bed ridden patient is allowed for 
less functions to control than the nursing personnel 
carrying a releasable part 81 of the keyboard. The 
releasable part 81 can be fixed upon the main part 

45 80 by a snap-on connection system, which upper 
part 81 is provided with more keys for more func- 
tions to control. The transmission of the signals 
from the keys to the main part 80 is provided for 
instance by an infra-red emitter 82 in the part 81 

50 and a infra-red sensor 83 in the main part 80. 

With such a control system the bed ridden 
patient is allowed to lower and raise the bed in a 
horizontal position and to lower and raise the back 
portion only. 

55 The nursing personnel is allowed to bring the 

bed in the trendelerburger or anti trendelerburger 
position, to bring the bed in one action to the 
nursing heigth for easily manipulating the patient in 
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the bed, to control the different positions of the 
matras holder 2, to park the bed by locking the 
castor wheels, to manoeuvre the bed by locking 
the swivelling actions of one or a pair of wheels at 
the foot or head end of the bed and/or to release or 5 
block all of the wheels. 

Those functions are held for the nursing per- 
sonnel and are not allowed to be controlled by the 
patient himself. 

The invention is not limited to the above de- 10 
scribed embodiments. 

Claims 

1. Bed, in particular a hospital bed, provided with 75 
a frame for supporting a mattress or the like, a 
support structure bearing the frame and having 

at least one pair of castor wheels which are 
height-adjustable relative to the frame, char- 
acterized in that the or each pair of castor 20 
wheels (10) is arranged on the end of a sup- 
porting member (13) provided with an electric 
motor (20) for changing the angular position 
and/or length of the supporting member. 

25 

2. Bed as claimed in claim 1, characterized in 
that the supporting member (13) has a con- 
stant length, wherein the associated shore ele- 
ment (21) is provided with an electric motor for 
changing the length of the shore element ar- 30 
ranged between the supporting member and 

the bed frame. 

3. Bed as claimed in claim 1 or 2, characterized 

in that the end (14) of the support element 35 
(13) remote from the castor wheel (10) is slida- 
ble along a guide (15) of the frame (1) and a 
second shore element (17) is arranged on 
which the electric motor (20) supports, this 
such that with a small change in the length of 40 
the first shore element a large angular rotation 
of the support element takes place. 

4. Bed as claimed in claim 3, characterized in 
that the distance between the pivot points of 45 
the second shore element is equal to that 
between the pivot point thereof with the sup- 
port element to the castor wheel (1 0). 

5. Bed as claimed in claims 1-3, characterized 50 
in that along the support element (13) is ar- 
ranged a coupling rod (25) which on the one 

side is hingedly connected to a cross beam 
(11) connecting the castor wheels and on the 
other side to a triangular coupling plate (26) 55 
which is rotatably connected with another an- 
gular point to the support element (13), 
wherein the third angular point is coupled to a 
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second coupling rod (27) which is hingedly 
arranged on the lower end of the frame (1 ). 

6. Bed as claimed in any of the foregoing claims, 
characterized in that the frame (1) has on at 
least one of its ends an upward inclining por- 
tion (30) that serves to support bracket-like end 
pieces (31). 

7. Bed as claimed in claim 6, characterized in 
that the frame is provided with a support block 
with two bores in which can be placed an 
accessory such as a headboard and/or foot- 
board. 

8. Bed as claimed in any of the foregoing claims, 
characterized In that the mattress holder is 
divided into sections which are hingedly coup- 
led to each other. 

9. Bed as claimed in claim 8, characterized in 
that the bed holder sections each take a tray 
or dish-like form, wherein the hinge line be- 
tween the tray-like sections extends at a dis- 
tance above the bottom of the tray-like sec- 
tions. 

10. Bed as claimed in any of the foregoing claims, 
characterized in that at least the tray-like 
section (42) for the foot end portion is hingedly 
coupled at 45 to the frame (1). 

11. Bed as claimed in claim 10, characterized in 
that the foot end portion (42) of the mattress 
holder (2) is supported at a distance from the 
hinge line (45) by a link mechanism (46) which 
can be straightened or folded by an electric 
motor. 

12. Bed as claimed in claim 11, characterized in 
that between the link mechanism (46) and the 
electric motor (52) a pull-push rod (50) is ar- 
ranged on which is supported a bracket sup- 
port (53) of the head section (40) of the mat- 
tress holder (2). 

13. Bed as claimed in one of the foregoing claims, 
characterized in that one or more castor 
wheels are blocked by an electrically powered 
control system. 

14. Bed as claimed in claim 13, characterized in 
that the castor wheel is provided with a break 
arm co-operating with the periphery of the 
wheel, said break arm is controlled by a disc- 
like break member co-axial with the swivelling 
axis of the wheel. 
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15. Bed as claimed in claim 14, characterized in 
that said disc-like break member is provided 
with an hexigonal stem slidably received in a 
hexigonal orifice of the motor support. 

5 

16. Bed as claimed in one of the foregoing claims, 
wherein the different electrically powered func- 
tions of the bed are controlled by a keyboard, 
characterized in that said keyboard is di- 
vided in at least two parts, one part being 10 
connected by a cable to the main control cir- 
cuit of the bed, said other part being releas- 
able fastened to said main part, whereas co- 
operating control signals emitting and sensing 
means are provided in said two parts. rs 
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